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An unusual threat-action in a Japanese moth, Smerinthus planus Walker 
(Lepidoptera, Sphingidae) 


Akira MIYATA 


Kokonoe Institute of Natural History, 3229-317 Jizobaru, Kokonoe, Oita-pref., 879-4723 Japan, 
e-mail: kokonoe @ go4.enjoy.ne.jp 


Abstract An unusual threat-action in a Japanese moth Smerinthus planus belonging to the family 
Sphingidae is reported. This species has an eyespot pattern on the hindwing. When the moth was 
surprised, it opened its four wings to show its eyespot pattern, and displayed a‘‘shrink and stretch” 
threat-action. The action apparently increased the effect of the threat against an enemy. Another 
Japanese species of the same genus, Smerinthus tokyonis, also with an eyespot pattern on its hind- 
wing, when stimulated opened its four wings to threaten the enemy. However, in this species the 
“shrink and stretch” motion was not observed. As far as I know, no one has reported this curious 
threat-action in S. planus, although this is a very common species in Japan. 
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The moths of Adris tyrannus and Lagoptera juno, both belonging to the family Noctuidae, 
have an eyespot pattern on their hindwings. When frightened in the early morning of late 
autumn, at which time they cannot fly without warming up, they open their wings and al- 
most stand on end instead of taking flight (Miyata, 2005). These postures, accompanied 
with slow movements of their wings, appeared effective to deter an enemy. Another 
Japanese moth, Smerinthus planus, also has the eyespot pattern on its hindwing. I stimulat- 
ed it and observed an unusual threat-action. 


The genus Smerinthus (family Sphingidae) is distributed in the Palaearctic and Nearctic re- 
gions. All the species of the genus have a conspicuous eyespot pattern of basically red with 
blue and black on the hindwing, reminiscent of a Kabuki actor’s face. Two representative 
species are S. ocellatus occurring in Europe and North Africa, and S. planus in Japan, 
Korea, Siberia, and China. Their host plants are various species of the family Salicaceae. 
Two other species of the genus are found in Japan: S. tokyonis and S. caecus—the former 
species was used for the experiment with S. planus. 


Smerinthus planus is a well-known common species in Japan, but as far as I know, no one 
has reported this unusual threat-action. When its thorax was disturbed by finger snapping, 
its eyespot pattern appeared immediately from under its forewing and the threat effect was 
amplified by the “shrink and stretch” action. I believe that the action has not been reported 
by European entomologists in S. ocellatus, but it may be possible to observe it in that 
species. 


The observation was carried out at a light trap set-up with a white cloth screen behind a 
black light and three fluorescent lights in the garden of Kokonoe Institute of Natural 
History, which is situated in Jizobaru Highland, Kokonoe, Oita-prefecture (about 830 me- 
ters above sea level; 33°09’05’N, 131°11’00”E). 


In the early morning, about five o’clock of June 7, 2006, I found two individuals of S. 
planus on the screen. Then, I snapped strongly at their thorax one after another using the 
nail point of my forefinger. 
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Figs 1-6. Smerinthus spp. 1-3, 6. S. planus. 4-5. S. tokyonis. 


The first individual opened its wings and showed the eyespot pattern; at the same time it 
stretched its legs against the screen, with its thorax pushed up, and its forewings and ab- 
domen bent strongly ventrally, causing it to fall to the ground. Despite that, it kept its 
wings open on the ground. 


I applied the same treatment to the second moth and obtained an identical result. In addi- 
tion, this individual repeated the unusual action, which might be described as a motion of 
“shrink and stretch” on the ground. I recorded the motion with my digital video camera, 
and counted the frequency. It occurred 6 times in 35 seconds. The thorax moved up in the 
“shrink” position and down in the “stretch” position, with the wings also working together. 
This individual was a male but in the photograph (Fig. 6) its abdomen cannot be seen be- 
cause it was bent too strongly ventrally. 


At five o’clock in the morning of June 20, 2006, again I found a male of S. planus on the 
white screen and attempted the experiment by the same method. However, the male did not 
fall down but clung tightly to the screen; nonetheless it repeated rhythmically the “shrink 
and stretch” action 20 times in 35 seconds. 


I believe that the different frequency of the action may depend upon the body condition of 
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the individual, duration after shock, and strength of received stimulus, etc. 


I find it somewhat difficult to explain the motion in English or even in Japanese. Therefore, 
I show four typical photographs taken of different individuals to illustrate the phenomenon. 
Fig. 1 shows the usual resting posture of S. planus on the screen, Fig. 3 the “shrink” posi- 
tion, and Fig 2 and 6 the “stretch” position. 


In the morning of June 7, 2006, two Smerinthus tokyonis came to the light and were resting 
on the white screen with their wings closed (Fig. 4). I performed the same experiment with 
each separately. The result was different compared with S. planus. S. tokyonis also opened 
their wings (Fig. 5) but held the posture for at least ten minutes, and did not show the threat 
action as observed in S. planus. 


Two other species belonging to the family Sphingidae, Callambulyx tatarinovii and 
Marumba gaschkewitschii, also rested on the white screen. They have camouflage color on 
their forewings but in contrast their hindwings are reddish, thought to be useful to threaten 
an enemy. I tested them by the same method. They opened their wings in a flash but soon 
closed them and did not exhibit the posture as seen in S. tokyonis. I repeated the same ex- 
periment with other species belonging to the family Sphingidae when I could. The results 
were identical to those with C. tatarinovii and M. gaschkewitschii. 
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HEOR VBA, ORI -RICKER TT EII NP LD TFI? NOMIC fo T OES IRE TLDS 
HRB. CORD DBE CT, ELETA kY RUA LAL, BAOH ERR E L, We) 
Al) As (HRB SA (Miyata, 2005). BERR ŁR OJAS L, AO TORRE RE OS DTH 
LY. LOL, MDB BOH, AZ FIA cfhA EH SICROUEA. MRO LUDA I. 7 
FAA DRAE ERR ROODT, MBAS ADEA DRUK. 6 HoR, Amick E oT 
DIFAI DWR Z SFY EJET D, HO, BUDE BBL. BV WIS RO ie V Ein 
PMO Fee AZ < HIT A. Zo EMMI PT AAP AmE E o7 F oE HS 
DS, WHILD Hei THREE L, RAE ICH BL, DEA MOK ICE 
DEE, OF ) MOE & RATS. COU eH CMB IRE CTC TE 
ee LOOT, 35 PMI OHCOMHB TRO KL. EMO z, AAILEOKEEOI RIL 
35 Pb FZ 20 [Bl BY EO IK Le. BEDO AALS HMBMOKA Z, AER) & OAD T 
PS ORI IC ko CHI. COMBI AD b BERR BRERA RD DS LBR 
5NS.ABOAVFARAOBSM, Bd CMT RMOR ERR BT A. fo 7t, MARY 
Bee LS 1IODLE MERKEL CHAR VFAZAOLI BMA ONA. Ek 
FMD FREE ARA EY V EV AAADOHMNEA, HRA l E l ET, BUF ARAOLI 
CERERA EHTA kiirt. ZMEDA No RATo. VF ARAN DS 
HONTA Ge OCF SES L ROTH ee, SE THORELL TORD RORE 
CHA. IU yE RETI) AIPA AUF AR A OVERS. ocellatus CH WROTE D 
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